
549

Human Immunodeficiency Virus Infection and
Diffuse Polyneuropathy

Implications for Rehabilitation Medicine
JON A. MUKAND, MD, Providence, Rhode Island

Patients at various stages of human immunodeficiency virus (HIV) infection require rehabilitation services. These patients
present problems for each of the disciplines in a rehabilitation team, and all team members must confront the psychosocial
and ethical issues involved with the disease. Patients with HIV infection may have polyneuropathy with multisystem
involvement, including dysphagia, autonomic dysfunction, respiratory failure, bowel and bladder dysfunction, generalized
weakness, a painful sensory neuropathy, and depression. Guidelines are presented for determining if inpatient rehabilita-
tion or other settings are appropriate. Case management is a valuable strategy for the rehabilitation of patients with this
complicated disorder.
(Mukand JA: Human immunodeficiency virus infection and diffuse polyneuropathy-Implications for rehabilitation medicine, In Rehabilitation
Medicine-Adding Life to Years [Special Issue]. West J Med 1991 May; 154:549-553)

T he acquired immunodeficiency syndrome (AIDS) has
been likened to the Black Death and the influenza pan-

demic, with good reason. Since the first reports of cases
of atypical pneumonia and sarcoma in the early 1980s,l
117,800 cases ofAIDS have been reported to the Centers for
Disease Control as of March 1990.2 About 1 million people
in the United States2 and between 5 and 10 million people
throughout the world are thought to be seropositive for the
human immunodeficiency virus (HIV).3 Projections include
270,000 cases of AIDS in the United States by 1992, of
which 172,000 will require medical care.4

An increasing number of patients at various stages of
infection with HIV will enter the medical system and the field
of rehabilitation. Asymptomatic patients may sustain in-
juries, such as to the spinal cord.5 In addition, a variety of
neurologic complications are related to HIV infection. Physi-
atrists may see HIV-infected patients for electromyography
or pain management, and, finally, general debility associated
with AIDS may require rehabilitative services. For each of
the disciplines in a rehabilitation team, patients with AIDS
present special challenges; all team members must confront
the psychosocial and ethical issues involved with AIDS.

In this article I describe a representative case of HIV
infection and polyneuropathy in a patient who was treated in
a rehabilitation setting, and I discuss implications for reha-
bilitation medicine.

Report of a Case
The patient, a 29-year-old man with a history of intra-

venous drug abuse, was admitted with fever, chills, sweats,
epigastric pain, adenopathy, and splenomegaly. A year previ-
ously he had had lower extremity weakness that resolved
spontaneously after a month. Soon after admission he had the
development of progressive ascending weakness, a wide-
based and unsteady gait, hyporeflexia, lower extremity dys-

esthesias, dysphagia, and orthostatic hypotension. Because
of decreased vital capacity and dyspnea, an endotracheal
tube was placed. Electrodiagnostic studies revealed a diffuse
polyneuropathy, including prolonged distal latencies of the
facial nerve. An HIV test was positive by the Western blot
method. Hepatitis B surface antibody and anti-hepatitis A
antibody were present. A purified protein derivative test and
an anergy panel showed no response. He was placed on a
regimen of broad-spectrum antibiotics and transferred for
plasmapheresis.

On examination, he was emaciated, febrile, and had
tachycardia. Lymphadenopathy and mild hepatospleno-
megaly were present. His gag and cough reflexes were di-
minished, as was facial muscle strength. Strength was grade
2/5 in the upper extremities and 1/5 in the lower, with de-
creased tone. Sensation was intact to pinprick and pro-
prioception, but light touch was decreased below the ankles
and dysesthesias were present in the legs. Deep tendon re-
flexes were absent.

Because of recurrent fevers, sputum production, and ele-
vated liver function test values, several blood and urine speci-
mens were cultured and a bronchoscopy, bone marrow aspi-
ration, and a liver biopsy were done. The results of all studies
were negative or nonspecific. He received numerous courses
of antibiotics during his hospital stay, including a course for
oxacillin-resistant Staphylococcus aureus. The latter infec-
tion necessitated isolation procedures, and all therapy was
provided with the use of gowns, masks, and gloves.

Methadone maintenance was begun because of his his-
tory of drug abuse, and tricyclic antidepressant therapy was
started after a psychiatric consultation. The dysesthesias in
his legs resolved. A nasogastric tube had been placed be-
cause of dysphagia; from a speech pathologist he received
thermal stimulation treatments of the oropharynx to help
normalize the swallow reflex. A dietician recommended a
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ABBREVIATIONS USED IN TEXT
AIDS = acquired immunodeficiency syndrome
CNS = central nervous system
HIV = human immunodeficiency virus

high-caloric intake because of his hypermetabolic state.
Bowel incontinence was a problem initially and was managed
with bowel care every other day. A Foley catheter had been
placed during the initial management, and this was discontin-
ued when postvoiding residual measuring showed no signs of
urinary retention. Extubation was carried out after a month,
and the tracheostomy tube was removed after another month;
during this time he required frequent respiratory therapy and
arterial blood gas monitoring.

Occupational therapy was given to aid in activities of
daily living, and adaptive devices were provided. Physical
therapy was given to prevent the formation of contractures.
Gradually the patient started to ambulate between the parallel
bars, then with a walker. A rehabilitation psychologist gave
supportive therapy and taught relaxation techniques for the
patient's anxiety attacks. A social worker was trying to ar-

range discharge to a halfway house when, because of psycho-
social problems, the patient left the hospital against medical
advice.

Discussion
The nervous system is often affected in HIV disease. The

virus has been identified in brain, spinal cord, peripheral
nerve tissues, and cerebrospinal fluid.6'7 In addition, anti-
bodies to HIV have been found in cerebrospinal fluid.8'9 The
AIDS dementia complex has been found in 65% of patients
with AIDS,10 with forgetfulness, poor concentration, and
slowness of thought the most common symptoms. Behavioral
changes such as apathy and depression occur in nearly 40%
and are the presenting manifestation in about 20%. Even in
asymptomatic seropositive patients, neuropsychological and
magnetic resonance imaging abnormalities occur. "I The
course of dementia is progressive over several months to
more than a year.'2 Late findings include ataxia, weakness,
tremor, myoclonus, seizures, incontinence, and akinetic
mutism. The patient in this report may have been affected by
the AIDS dementia complex.

Chronic demyelinating and axonal polyneuropathies are

the next most common condition, and symptoms are reported
by nearly 50% of patients. '3 These consist of weakness, sen-

sory loss, dysesthesias, cranial nerve dysfunction, and auto-
nomic involvement. 1'"15 Vacuolar myelopathy can cause

ataxia, spastic paresis, incontinence, and posterior column
signs, but patients with mild lesions may be asymptomatic. 16
Primary HIV infection may result in acute aseptic meningitis
with fever, headache, and cranial nerve signs."'

A variety of other neurologic conditions may be diag-
nosed. Clinical findings besides those mentioned earlier in-
clude central nervous system (CNS) toxoplasmosis, crypto-
coccal meningitis, primary CNS lymphoma, herpes simplex
encephalitis, viral myelitis (cytomegalovirus and varicella),
candidal brain abscess, progressive multifocal leukoenceph-
alopathy, Kaposi's sarcoma, and metastatic lymphoma. 18 Ce-
rebral granulomatous angiitis,'9 polymyositis,20 and the
Guillain-Barre syndrome21 have also been reported.

This array of conditions is a challenge to rehabilitation
medicine. All manifestations of chronic polyneuropathy

were present in this patient, and he required the assistance of
all members of the rehabilitation team. Physical therapy
should focus on preventing further deterioration. Contrac-
tures and muscle wasting can be prevented with active and
passive range-of-motion exercises, progressive mobilization
with assistive devices, and gait training. Frequent monitor-
ing of vital signs is necessary, especially when a patient has
autonomic instability as in this case. Neurodevelopmental
training and proprioceptive neuromuscular facilitation may
help.22 Orthotic devices may be required; this patient wore
lower extremity splints in bed to prevent contractures and
was fitted for an ankle-foot orthosis before he left. Occupa-
tional therapy provided the patient with wrist splints to pre-
vent contractures and various adaptive devices to help with
activities of daily living. These included a universal cuff for
eating; a device to help don socks, a long-handled shoe horn,
dressing stick, and button hook for dressing; a long-handled
sponge for hygiene; a wedge to build up a pen; a shower
chair; a raised toilet seat; and grab bars for the bathroom at
home. Occupational therapy can be valuable in maintaining
function with adaptive devices, providing therapeutic activi-
ties, and teaching energy conservation.23

The neurologic effects of AIDS can present a variety of
problems for speech pathologists.24 Because there was a pos-
sibility of aspiration pneumonia with this patient, oral intake
was initially allowed only under the supervision of a speech
pathologist, and the diet was gradually advanced. The de-
mentia complex alone can severely disrupt communication;
cranial neuropathies and opportunistic infections affect
speech and swallowing; sensorineural hearing losses result
from infection of the auditory pathway. In addition, the ear-
drum can be damaged by Kaposi's sarcoma, herpes zoster,
and fungal external otitis. Serous otitis media is common and
results in a conductive hearing loss.24 Nearly half of AIDS
patients have a multifactorial hearing loss.25 Oral manifesta-
tions include viral infections such as herpes virus, Epstein-
Barr virus, and thrush due to Candida species. Hypopharyn-
geal and laryngeal infections can lead to hoarseness and
airway obstruction.24 These complications have profound
implications for speech, swallowing, and nutrition.

Peripheral neuropathies can be caused by HIV infection
but can also occur with chemotherapy.26'27 This patient's
dysesthesias resolved with the administration of amitrip-
tyline hydrochloride, but they are often refractory to treat-
ment.28 Treatment with electrical stimulation and laser ther-
apy, in conjunction with relaxation techniques, has been of
benefit.22 In the terminal stages, pain management is difficult
and requires the liberal use of sedatives and analgesics.29

Cardiac disease in association with AIDS may determine
the exercise prescription in these patients.30 Kaposi's sar-
coma can metastasize to the heart; myocarditis has been asso-
ciated with cytomegalovirus, cryptococcosis, or toxoplasmo-
sis; and pericarditis can occur with tuberculosis and
Pneumocystis carinii pneumonia. Congestive cardiomy-
opathy has been described in the absence of these infections
or sarcoma, suggesting a direct effect of the virus on cardiac
function. These findings should modify the approach to pre-
scribing exercise in patients with AIDS. The bicycle ergome-
ter has been useful, with progressive-resistance exercises on
alternate days. Most patients have resting tachycardia; a tar-
get heart rate is obtained by multiplying the difference be-
tween maximum and resting pulse by 0.6 and adding the
result to the resting rate.22
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Evidence of P carinii pneumonia is found in 85% of pa-

tients with AIDS and pulmonary disorders; it can occur with
other infections.3' Many patients also have coexistent Kapo-
si's sarcoma of the lung. With lung involvement, debilitation
is inevitable. Monitoring of vital capacities, incentive spi-
rometry, and chest physical therapy are indicated. Breathing
exercises for relaxation and pursed-lip breathing for the fi-
brosis associated with P carinii pneumonia are helpful. En-
ergy conservation techniques maintain functional indepen-
dence. Strategies for pulmonary rehabilitation in this
population are reviewed by Celli.32 Humidification, bron-
chodilators, and supplemental oxygen may be necessary.

When prescribing exercises, the profound fatigue experi-
enced by these patients must be considered. Physical activity
often helps to reduce their stress and helps maintain a level of
strength and endurance that allows them to continue perform-
ing activities of daily living.

Progressive weight loss is striking in patients with oppor-

tunistic infections due to a variety of organisms and some-

times cannot be reversed even with prolonged total parenteral
nutrition.33'34 Severe diarrhea may result in electrolyte im-
balances, and hydration must be maintained. The oral and
neurologic complications mentioned earlier also interfere
with nutrition. The neurologic complications can cause in-

continence and require a bowel rehabilitation program. Con-
sultation with a clinical nutritionist can be of great help.

The multitude of neurologic problems described earlier
can result in urinary incontinence, as in this patient. Var-
ious skin lesions can involve the genitalia, which may further
complicate bladder management. Urologic consultation
should be obtained.35 Some patients may require a condom
catheter, and others may need indwelling or intermittent
catheterization.

The hematologic system is the primary target of HIV
infection, and every cell line is affected. Anemia contributes
to general wasting. As a result, patients become progres-
sively deconditioned and require the rehabilitative exercises
described earlier. Because of platelet abnormalities, bleed-
ing precautions must be observed during these exercises.
Lymphopenia and neutropenia contribute to myriad infec-
tious complications; their management in the rehabilitation
setting is reviewed by Mayer.36

Psychosocial and psychiatric problems invariably occur

in these patients. They often face social and emotional isola-
tion because of the stigma of AIDS. Society usually associ-
ates the disease with homosexuality and drug abuse, which
have their own stigmas. Finally, AIDS is a terminal disease;
some patients feel they "deserve" to die and blame them-
selves,37 which often leads to depression, anger, and suicide
attempts. Clinical presentations can range from mild chronic
depression to acute psychosis.38 Psychiatric consultation is
necessary to manage the acute problem and also to help with
discharge planning and issues of mental competence. Psy-
chotherapy and group discussions can be helpful.39 Some
patients may require pharmacotherapy, including benzo-
diazepines for anxiety and antidepressants given at bedtime
to help with insomnia.40 This patient benefited from taking
amitriptyline for his depression and also perhaps for his
dysesthesias.

Because HIV-related illnesses become chronic, they are

similar to the disabilities traditionally treated in rehabilita-
tion medicine. The direct effects of HIV infection and the
immunocompromised state often lead to diagnoses com-

monly seen in the rehabilitation setting. Neurologic condi-
tions such as hemiplegia, quadriplegia, paraplegia, radiculo-
pathies, and diffuse neuropathies can benefit from a
comprehensive, interdisciplinary, inpatient rehabilitation
program. Musculoskeletal conditions often accompany these
neurologic problems but may be the primary diagnosis for
some patients with HIV infection. More than 70% of patients
with AIDS were found to have rheumatologic involvement
ranging from arthralgias to polymyositis, and some would be
good candidates for inpatient rehabilitation.4' Vascular or

infectious complications related to HIV infection or to intra-
venous drug use42 may lead to amputations. Prosthetists are

becoming aware of the subtleties involved in developing arti-
ficial limbs for these patients.43 Pulmonary and cardiac re-

habilitation has been useful in a variety of conditions.44'45 As
noted earlier, some aspects ofthese models have already been
used with patients who have HIV infection and have resulted
in improved functional capacity and quality of life.

The waxing and waning nature of AIDS is often described
as an obstacle to rehabilitation. But the same sort ofproblem,
on a different time scale, is seen with multiple sclerosis. It is
true that life expectancy after the diagnosis of multiple
sclerosis (mean of 35 years) is greater than the median of 9.8
years for progression from HIV infection to AIDS,46'47 but,
as noted earlier, there is a wide range of survival after the
onset of AIDS, and treatments are improving rapidly.

One ofthe first challenges for rehabilitation medicine is to
educate other health-care workers about the potential benefit
of rehabilitation. A physiatric consultation should be ob-
tained early in a patient's course, before complications of
prolonged bed rest such as deconditioning and contractures
occur. The consultation should address transferring the pa-
tient to an inpatient unit of the hospital or to a rehabilitation
hospital. Criteria for Medicare coverage include the follow-
ing48: "A hospital level of care" is appropriate if a "patient
needs a relatively intense program that requires a physician-
coordinated multidisciplinary team approach to improve the
ability to function." The patient must receive at least three
hours a day of physical, occupational, and speech therapy.
Some
degree of mental impairment is not per se a basis for concluding that a

multidisciplinary team evaluation is not warranted.... It is sometimes
possible to correct or significantly alleviate both the mental and physical
problems.

Patients who are able to go home often benefit from con-

tinued rehabilitation services. They may need only an hour of
therapy a day, in contrast to the inpatient guidelines of three
hours. If a patient is ready for discharge after acute care or

after a course of inpatient rehabilitation, staff in physical,
occupational, and speech therapy should help ensure the con-
tinuity of services through the Visiting Nurse Association. A
discharge summary from each of these disciplines will pro-
vide guidance to whatever community services are available,
including case management programs. The teaching of care

givers is also a vital component of discharge planning and
may help reduce complications in the outpatient setting.
Therapists can do home evaluations to determine if any envi-
ronmental modifications are needed and help obtain neces-

sary equipment such as wheelchairs and adaptive devices.
When funds for purchasing adaptive equipment are not avail-
able, as is often the case, various materials can be modified.
For instance, a physical therapist reports that foam used as

packing material has been improvised for positioning devices
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and that friends and family members have sometimes con-
structed assistive devices for indigent patients (J. Bourgeois,
PT, University of Connecticut, oral communication, Febru-
ary 1990). The AIDS Action Committee of Massachusetts
rents wheelchairs.49 Often an initial evaluation at home by
physical and occupational therapists can make substantial
improvements in the functional status of these patients. The
principles of energy conservation and work simplification
are vital for preserving their endurance.

When a patient is ready to leave the hospital, a case man-
agement system can play a crucial role. Such a system may
include assessment, planning, and coordinating a variety of
services; monitoring the need for these services, and follow-
ing up on the patient's medical and psychosocial condi-
tion.50'51 An effective case manager provides the link be-
tween hospital and community care and between acute
medical and rehabilitative services. Rehabilitation profes-
sionals will need to be closely involved in the case manage-
ment networks that are currently being developed. As noted
earlier, rehabilitation involvement in home care is also im-
perative. This may become more feasible with shifts in public
policy. The American Medical Association's Council on Sci-
entific Affairs recently commented that "One new group of
home care patients for whom adaptive work strategies and
retraining programs are particularly important are patients
with AIDS."52

Summary
Because of improved treatments, rehabilitation medicine

will become more involved in the care of patients with HIV
infection. Many disabilities may be associated with HIV in-
fection and require inpatient and outpatient rehabilitation.
Funding mechanisms must be developed by government and
private payers to pay for the care and rehabilitation of patients
with HIV disease.

Health-care workers in rehabilitation medicine need to
educate their colleagues and the public about the possible
benefits of rehabilitative therapy, not only for patients' qual-
ity of life but for society as a whole. Current criteria for the
appropriateness of rehabilitation services may be applied to
HIV infection; a prognostic system may help select patients
for inpatient and outpatient rehabilitation. Case management
systems could play a vital role in providing appropriate ser-
vices. Specialists in rehabilitation medicine should play a
role in educating the public and policy makers. Psychosocial
issues of health care professionals53 and their concerns about
safety54 should also be addressed. Finally, there are legal55
and ethical56 responsibilities related to rehabilitation medi-
cine and the provision ofcare in a humane and compassionate
manner.
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